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PROBLEM TO BE SOLVED: To improve ohmic characteristic by 
forming, in a p-side electrode, a contact layer which includes silver, 
in contact with a layer made of p-type nitride semiconductor and 
forming a layer made of tungsten on the contact layer. 
SOLUTION: A p-side electrode is constituted of a light transmitting 
electrode and a bonding pad section. More specifically, a block layer 
13 comprising at least Si02 is selectively formed on a p-type GaN 
contact layer 9 and then a light transmitting electrode stacked with 
a first metal layer 10, second metal layer 11, and tungsten layer 12 
is formed on the rest of the surface, As the first metal layer 10, 
silver is preferably used. As the second metal layer 1 1 , gold is 
preferably used. By using either silver or a mixture of silver and gold 
for contact metal to be brought into contact with the p-type 
contact layer 9, an ohmic contact with the p-type contact layer 9 
can be improved. 
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[ 0 0 0 3 ] SNfc, *«C*Jlvc r^%^^«s j fc 
{i. B, I n y A 1 .Gai,.,.,.,) N (OSxgl . OS 

Sfcfc* vfcjaekLTli* N^JniTU^ (P) 
*?W,m (As) ttbZistt&m&^tjlznb-fh. 

[ooo4] mim^mfczm^xftftyj v 
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[ 0 0 0 5 ] OT. WB1W***tfflVVfea|HWIt« : P 

T»£ 1 0 1 <7)±fc. GaNA ? 7?l (0*^) . 
nIGaN1102tpIGaNfl 0 6*Wh«*$ 
*U pMGaNiil 0 6C0— ge^X /^-^^B*$iXT 
nIGaNll 0 2**Stil$*l"CV^. pIGaNI6 

co^zizpmmwnm (au) 121, k pH#>t * 
mmww&i 2 1 i:»ttsiifcp[ffl^-r ^ 

2 3 (Ti/Au ) aWBjRSfU ££>lCng/GaNJf± 
£nflHEffl 2 2 (Al/Au) SrJgjfcSftT^-l. . 
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«a»&tesftfc*»ii**tt«oftt«Hjiiwsi 2 1 -c-ffii 
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[0008] 

imMfiffifcL «fc 0 k^HIS] U&»U 08tcCT^L 
«* o =StffclWSft1ij*¥iWtti. US k *- 5 v 9¥k 

*>. mfflmtmm&tyv*-* >y7tffe^tz#>mteb 
*-$v?mm*aitz>ztimL\ l \ $^>tc a^ 

[ooo9]i^, aflsftaMmww*, ffcwfir* x x 
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[0020] ifcli. *fra<Oi|s«t*f63(HR^I!3a* 
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4»Hswntrie» 1 <fc o *>ffi^ss2oa&^i> 
[ o o 2 1 1 *?|Bfloffli L\^mm.<^wm.b l 

■C, BufBnfflSnv^^h«iiil{±, (H 

f ) . ta-s-^a (a i ) at^f-^y <t i ) owr 

j&^Sr&k^k-ffUf, JMfffcnB*- 5 
*U>. 

[0 0 2 2] ifc. HliiepWn^^^ htilli, iS 
(Ag) (Ni ) <nwf 
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2, nlAlGaN3y^?M3. nSGaN3>^ 
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GaN3y^?M7, pIlnGaN3^?M 

8. piGaN3^?hi9. &m<mmztitzmm 
[0026] patou. s^ttmeii:^>'T^>^- 

/^KikKW. -ffc^, pSGaNrJV-?? h» 
Jf90±tc{i. S i Oitabtrhtch'f'a -y ?m 1 3 A* 

&mmi o/^^mmi i/?y?XT-> (w) « 

[0 027] yo-y^JIl 3J4. ^f-O'/-^^ 

[0 02 8] JglO^SJll 0 i: LTti. §S (Ag) Sr 
JflVV&CfctfHiU*. 3?2<7)&JKJll 1 fc LT 

14, 4(Au) £ffl^&<rfc# i aiJtU^ £*<4. mi 
O^iRSl OkLTigk&kO^^ffl^. S2«t 

iz. *miizmft<7)7i<.mT--frzm?&&iz^ mi 

CO&mmi 0kLT-7^ (N i ) SrfflW S20t 

[0029] /D7?113 c?)±t;{i. 
H»jWHI$*ut««"r. (Ti)I18. 9> 

7x*r> (W) Jli 9. i(Au) m2 0ZZ<r>mizm. 

i-?y <t i ) Jii 8mmm. ?y7X7-y (w> m 

1 9{iA'iJ7i. A (Au) ®2 0«i^>7-Vy^ilk 

[0 03 0]—*, nS3>-^^ h«4c7)±^{i;. nfflO 
«®*^^c$ixTv^. -T^*>. s\y-T7J± (Hf ) 
® 1 4/^5^^^ ( A 1 ) 1 1 ( H 

f)116/^(Au)Il 7tfZ<7)HmiZtmZtl. 
ZdlZZVl.tZl,*. ^jr?y (T i ) f 1 8, ^y/xf 
y (W) §19, ^ (Au) ®2 0^C^I«(C«imL^ 

[003 1 ] CICIT, ( Au ) Jfl 714. ^7 
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[0032] tti. +?>mi&{±. mmmtvxftm 

[0033] m^Ltznmnmmcoffimiz. -mizmw 
&&m,mtiK *\7=& j* (Hf), i-?y (t i > &tz 

(4T^5-^a ( a i ) (r>wftd}*X'$> *) . -e-^±(c^ 
ynf> (w) j&»63r&AyT***sw-£>*u 

fc; *cr>±t,Z£ (Au) fr^tthiZVf 4 >7 ■ >*vY 

[0034] !fcte*F<OgaBli. S i 0 2 *>^^rS«g 
U2 2lz£ *)m*>tiX\>i&. 

[0035] **9!*>«3isimi, vxtmiLtimmz 

[00 3 6] *»H(cJ:Wf. ir. Pin 

YMQtW&th-iy? 9 YitMt LT. IS. £ 

4. ae<o«at*firofc 

d. »t=s»BSfit*fi«-c& sit £*irt#-r4 izm^ 
ti. ztnt. mzmu-thztizj:*)pm?>?7hm 

9 kRJ&L**< $rSa>feT&S £>ft4. 

■t. TyM?y?7 Y&mm<v±-izjv)TmkLx<r><?v 
y*f-ym\9*®tt&zti,zi'). rtynrnzim 

>-<-v v t<r)i®mffi.zm^x\ mm&zym-thftmz 
w-rs. «3t«i, nmnmwjTmtLxi*. a& 

y%t'<o&i&x.m<Dmz&&tfnm-3>?? hmizum 

lX*-$.v?mM££{kZ-£X^tz. 
[0 0 38] ZtllZftLX. nfflimii^^' 
VTmkLX?>7~X7-ym&m^&ZtlzJ:*). 

Lxfyyxrymzm^^iir&iziL ay??h&m 

tLX. HLfcA7-')A (Hf), (Ti ) 

4fettr^S-^i» (A l ) <mv?ft&>£;Bvifc4§£- 

[0 0 3 9] §£>(;:. **HlfcJ:*tfr, .lit&tfawifc 



#«?>ttAj£fttt. mm. mocvd 

(metal -organic chemical vapor deposition) . 
VyJ KCVD. MB E (molecular beam depositio 
n ) & ¥<7XH&IZ£ *)'4roZt 4 . 

[0040]«C, xf7 7S2KiU,:J:5(: > p! 

6 — 9£. JMtRfWcx.yf-^'LTnMGaNJ^SrJS 
ffi$"£4. mftWCrti. flBRlf. PEP (photo-engrav 
ing process) miZX ~y?L * R I E (react 

ive ion etching) =$ri;*<9X yf-y^SfcrJ: 9Xy 

[0 04 1 ] &(;:. XT--/TS3{c:^t3tJ: die. nil 

m<7)o-t><?>-3y?7hmzmm-h. mwmzit. n 
gmmm^x^-y ? y >-^^iftc«t o g a n =j ? 

hJ14<7)±(;:. 1 4/r;P5-^A«l 5 

[0 04 2]&C:. x^ yrS4^L^J:dlc. nfflO 
fcf . MS^xSHm+Cfc^T 8 0 O'CtLhT-2 0&1SI 
[0043] mz, Xf'yrS 54Jt{iS8{C*tfcJ: 

■ny?7Vm9cr)±.l,z, m 1 W^Sil 1 0 /m 2 
11 \ /9y?X7-y (W) si 2^ri:'^)ii»:tt»-r 

s„ zzx\ mico&mmioit. m&ttzXoiz. 

4. SSO^(C(i. -ecoJSAti. 0. 5 — 1 0 nmgjg 

S^IWiOJPAtt. 0. 5—1 OnmiStnii:* 1 

0. 5 — 5 nmft&Zktmt 
[0 044] i«f*OIg(4. p(il«ffic7)^|xKcjetT 
^FP^S. -r^*>, >?.x-y7-S5lC^L^«t^(=. 
rJ>^^ h^Si: LT--y^USrfflV^^(;(i. 
•y rs 6 ^*3V vc . ^Tctt^'X Sr^-* L^fJHmtp-C'T 

istix fr&zttfX'Z. *mv>im&4nmtf 0.1% 

^iSJKti. 5 0 0 o cmTt-r4ii:* < SdlLv^. 
[0045] mz. X-r-yTS7lC*L7tJ: dtc. ^> 

t y? ■ m*jmt&. s*wcu> M^mm 
m*?xj*-y ? v yrmftt'izx^x , (Ti)i 

1 8. fy^Xr-y (W)119, ^(Au)120^ 
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[0046]-*. xf77S8CSUi:3l:. n> 

9? h&mt lx. mttzimt&kom&fazm^t: 

famizii. mmnm^izis^x 6 o o-ciiits o or 
mT<7)?asT«a$rsrr. mxmi> mtif . 750 

°CT-i& 2 0 #0 k -f & i k a<TS & . 
[0 04 7] iKC Xf77-S10{:^UJ;^, S 

srr. zcowm^r-~^mni. xt77S6t:-5 

[0 048] Xf-z/S 1 l^Lfciot, # 

Jf 1 8. fyfXT-y <W)/fl9,&(Au)J120 
[0049] JjLhc7)Xg(c<t 0 . *fHBW»«c|63iaR 

[0050] xmwm&jmzti^xit. t-r. pw 
mm<r>B&Li,z9ttz-ox nmmmzB&L. i>-y?-t&z 

kfclO, $ -y 7 t&SfeHfS £ k **C* h . 

■r-x7"S4t=J3tt4nfflWSO^y^iaJBIIi, 8 0 0*C 
J2LtC*4<75fc*fL/C* XT77S6, S9, S10C 
(t £ fStf&MKti . V vfft. fc 8 0 0 XlMTX'h h . ft 

■TktfSK&S. 

too5i]4fc. xmrnsmzmizxtux. pmm 

m*tmi>tZ®tZ. Xf77S6, S 1 OtfcWtilTE 

5 y 9 mm^ttm&mt: $ ^ css#-rs z t * . 

Hi: R-f £ t <0T'£> 0 . *ffcBBftWttS izM% LfcHBK 

^ftSMWttfcaMas-*-* k . x o -t . 

^tt^-trW^ix&v^^A (Mg) Srk'OpM 
fz. d^i^^vStt-fb&^-fSk. Pl^iftor? 
ut-fx-h-otz. 

[0052] £*kc»lt. *mmt* pmcomim 

Mk f+3t5M&&**(HfciK#$ i k SrfUl Ute. Zix 
«, JgttWfcli. P ffi*|M«W§tf>±£*WC«3.Li: 
iciO. pM^Wl+^pSF-y^h^vSttfl;* 
flM L-?o»l k til k cO^tc^-^E-T Slttt^S: 

k*^ji7ci^*-rs hfrhx-hh k«ss$n 



[ 0 0 5 3 ] 03fi, *IMB«36«Kf|sLfc*3lHIW)P 

t> pfflflmffifi, ffil OO^m, ^2 O/zmk 
03(cfcv^T. r#»flAj k^t^toli, pfflS^n 
y^^^IfcUffi (Ag) £fflv\ TK^Sriftfg^ 
;#.X#B^4>T'5 0 0°C1 0*racOT--;USrJfiL^S 
ifc, r *^Bj kSILtkOii, pW*> 

«L£itf>«:. pffly^ny^^h^SkLT^ (Au) 

=FX'hh. 

[00 54] mSfrh. pMcr>a>77h&mtLXm 

m£tt-t&&m%*X'T--ji<$:Mi-z k izx nmrn 

[0055] H4 (±. L^IBtS 

ZZX\ nfflW&li. SI3 5 0wmJ:Uo. @4tCfc 
y-*7J± (Hf ) A'ljritU/'y/W 

(w) &m^tzm=FX't>&. ttz. *f&iMi trnttz 

i ) yN-'jrJikL-reA (Pt ) zm^tim=F 
xh&. 

[OO56]04*^ t *%BJ{C iiitf . •) t« 

MSfiL*^itiicffi«-r hzt w/tfrh . m«o^*(i . 
ny?? hStcr/ua-^A (a i ) ttiii+fy (t 

[0057] pmt-fMnMlz&tfhay? 7 htt&cr> 

Ttcfc^tc:, I nA 1 GaNftA 1 G a NJHk Sr3cStC 
mmttzm^. InGaNftAlGaNlt^ 

izm®LtzmmtLxi>&\\ 

[0058] InGaNkAl GaN«, G a N l,Ztt L 

x*ti*tLmttirm<r>m**&.-ri>ff>x'. zcoxo^m 

[0059] it, 1 0 0 n mOTOff £<y}g-ffc%i&¥ 

iWMTttaf^-fr y rmsm<mm^^xh o , 

OS$r»fi£-ri»k-en^^ffl^ie (WtC I n^>A 1 S: 
^•tfJikGaNJlkOS) tC(±, PiT«*t*SI» 
JKO^^^^A (Mg) £>!>^tinS^*S!fre;?>&iS 
?IUS<75^y 3V (Si) ^m^L^TV^ pfflflW^n 

olfffi#i£fcS>-S)ajSJgco-7^vVA (p[ffl) -^v-y 
3V (nOB) 4:«flE4KtJHMrRiB*jBSiL, ^-5 
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[0060] znrnz, &<?>m2mmmtzffli,xim 

[0061] W:, *%ffle>&2<r)mi&v>Bmz~o\ l *X 

mmtz. 

Tit. mi tm-commz^xu. m, 
xmm*mnim*-r&. ^mtrnmiza^xit. phi 
%cu : nm<7>mm^v-?7Y®ft<,zii\^x. *mw<r>mm 
®tttf®ftmz3i-vj->7'm£ : zix. wamzMJizti 
t^s. zcowatt^^mtecDmmizpmmf 

nm<7>W&mib i &tfLZtlX^&. ZC0£dl,z?y?7h 

&Kv>^fr<n>mm*w€&iizKfcL'th t . mmt com 
mmmtfm*: u ?y?7h tm* § $> izim-tz z t 

wmjvmwt . sowp 2 . 6 7 t &#>t as 

"CASt t> *>J2Wtt , £50hf$ *vt t * ^ . £*U=*f t 

[oo63]»:(:- ^ftwcofsscommcommiz-o^x 
wtte=f- <7)mmm&z$??wt£fflX'$> h . wm,z^ \, ^x 

i>. milzmLXmi£Ltzi>cr>tm~cD&Mzim~cD 

tt^*ttLxm&%wtm±<m-t2> . 
[0064] *mmmmco5t?m=?ii. ms. 1 tit tx 

[00 6 5] *ISSBBJBfc:i3Vvtti, pSHKS. 

NWfikit^f^ y?~mcD& (Au ) Ji£-e£- 

-C£>&^-?y (T i ) Jf 1 8tfM\<^ffi&(.b%iX^&. 

[0066] ttz. pmcommiitLx^^m-rm 

[ 0 0 6 7 ] jjcic, *fttycn>&4comm<omm<,z^x 

[ 0 0 6 8 ] H7 ti, *micom4 nmmnmmizfrfr 
^^tm^commm^mtwbtmx'hh . iwco^ 

I TO {4>i?VJ±®mm) *^=5rS^3ttt«ffi2 3 



3- hmm-r^-h^yf < y?mm$. - v*>v ( n 

i)118' fc£ (Au) m2 0\,z£V)mWLZixX^ 
h. 

[ 0 0 6 9 ] ^esfi»jBtc«tntf . iTo^ms-r-s.^ 

fcKAD, *^T4 y^mS^ft^^mSlS- 1 TO 
*^=5:S^mfii2 3 0®rt-C'ffiP 1 q^ffi]^f- pflSim 

- b WX'Z h . 
[0 07 0] ioSMitt. P«««*«* t JB*T«r<* 

[0 0 7 1 ] — -vtDVmi 8* (i, I TO*>f,^ 

4iSWmi2 StcStU-CftstajK^aJJ-Cft 0 . I TO 

SQHisi2 3co±co7f->'N'-3-h®-r^-i5*>.-n>'T ; -f 

•5.. 

[0072] *HJfi^®{=fe^T{i. S0fl«ffi2 3*^ 
(Au ) fc*rt-«AUT4: LXftm-f&tztb. ^-Ttt 
fyfxr-y (W) Jf{±^-C'(i^r<, RHcaLfci 
3C-7^KNi)118' t^(Au)!20^ 
T'^V^ 4fc«. & (Au) 2 0£>*-Ct>&Vi. fit, 

t, i (Au) <rm&m^xmmizzt>iz<!m-t& 

Z b tfXZ h . *«W*0«@+tC <t ix(±\ Z cruder,/* 
OTMb LXli. fyfxr-y (W) ifcti, ( P 
t) sWtK:atTv^ifc*4h&»ofe. -f^r*)*>. 
y;i-Jll8' b&M2 Obcomzfyyxry (w) « 
( P t ) JB*»»t4 fc , *<ott«c*3»«WK: 

#-5. zitt>amz{>. ^oy^y (mo) , 

^y(Ti) SX/fyfAr (Ta) OV^-ffL^^N'U T 

[0073] *«b^jj, $mmBmizt5V& i tos 

h^S&2 3O^m-bX{coV^-CI«^ltSr^0jgL 
Pfflilny^^hmffil 0—1 2$r^L. tK*T--^ 

ttttfcfikt:, jgHflm® 2 3 zmtitfh z b izx m§t> 

[ o o 7 4 1 Mi* Ltzm 2 zma Loowst* t . * 
•r, *sr--;^gs6^fc{±s i o<7)f*t. xA'. y 

LtzWmi*'PXT--)UZmt. Z(?)T--Mz£r). 
btfttfr->tz. $4>(c. ^cor--/KcJ:0, I TOcr> 
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( N 2 ) *?T)V1V ( A r ) Zt'COT^&tfXlznaM 
#ttT'5~7 0%^B^£#W§tfft#fflm4>T\ 3 0 
0~6 0 0*C, $£>KMlfcL<<i3 0 0~5 0 0°CO© 

^^Sr^x-^V^J: *fr--/l/j!!llS 

6 £ fe«s i onfME&mz o tffi<-rs^ fcawa* t 

[0 0 7 5] i«7^HS««C 02t=fiLfcJ: 
jS-T4XSS7iA:J4ISSl 1 SrHfrf &£fc£J: 
[0076] *mWmiZ&tfZ, I TO»!B*«2 31: 

aAs«R^)it)WWi I nGaA 1 PJft*J>A 1 Ga 

CD±t,zM&T& I n P jR* I n G a A s 

*>. I TOffftc«tt3-&*£l(JIJ: LX—vW&m 

^ztizx*). mzewmwimzim Lxm^omm 

ZffitZtlzJ:*). ITOO^-hffiiaSriETS-ti:. & 

h. 

[0 0 7 8] -m^m-fhb . InGaAlPI^In 

iftfcf, ITO<^-r-£St£±#§-£l>.ri:£|5fi£\ 

[0079]^, 2 3 i: LT 

{4. iTOHJWrt. Wx.Br. -f-f. 

[ 0 0 8 0 UXL. a«s0iJSr#!S Loo^BJ^M^O 

[0081] «£tf. nWttffiOfgjti: LTti. H^L 

h/fc7)_h£. /\7^>>A (Hf ) . f^y(Ti) *fc 
}4T/P$^A (Al ) W>-rtifrt.fi:ii. Zti$>cr>-gr 

a^Srfc^urJiSriwt. *<o±t=. & (Au) 
[0082]^. $&tm=F<7)mmi> . mar, *sisji 



i^-- r & t'toutt ih)« tz mm t x mm<o 

[0 083] ifc. S«i:LTfflV^*>0{i. ^7r-f 

Tizmfcztvf. -e^fl&Kt. xe*yk m s 

O, ScAlMgO,, LaSrGaO,, (LaSr) 
( A 1 Ta ) O&t'COtmfemffi.^. SiC, G a 
N, Si. GaAs$:£<0*WttfflEfcR*fc:ffllrVC* 
ilftlcOMJIU -I fc **T'# h« mz, G aNtoV^ 

«JKfeSriffc:J: 9J¥<J&KLftG aNH£S«ta>£>ftJSI 

[0 084]**:. ScAlMgO,S«^t:ll 
(0001)1, (LaSr) (AlTa) O a SS^ 
«^t=(i (111) aa^ffl^SCk*^* U\ 

[ o o 8 5 ] § t>iz. *&mipMm&t nmmmtco 
t h^-mii^-th^mim^z^xmmtz 
mmLxmmcr>mk*'&z,zttfx'Z&. mtif. 
mt. &-rLi>5&(mwzmfezti-r. fet (feiid 

effect transistor : IMl^h^y^'X?) 2ri:'<7)# 

«w«^ps^^^>v ^x h mwuzmm-tz z 1 **t'# . 

[0086] 

[0087] t-r. *miiz±tu£. P mzi>?7hm 
ti%wtz>3>?7b&mtLx. ttzit. mt& 

toM&Vncoi^-nxfrZmi^ZblzXK). pm?>? 

? hmtcD*-* v ?wk*iMizim'thz.btj t x-% 
h. 

[0088] ±fc. *WW,ZS.ti\Z. »^nfiOCfcV% 
T. nfflzi>?7h-&mm<0±lZ?>7XT>mt:&V 

LTfflv^it-cv^a^ (Pt ) 0«t3t:. $ 

[0 089] ifc. *%BJlcJ:iX{f. ^cO±oK/N''JT 
mtLXfyfXTymzm^&igiiitei, ay??h 
&B,b LX . ±3*L^vn7-^A (Hf). ^-^^ (T 
i ) *^iT;P5^^A (A 1 ) ovvfft^Srfflv^^ 

nmnm&ki'yfZMzrroz.bt.zx'o^ pdomeit: 
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mti%?mmznn-t& z t &ft . 
[ o o 9 1 1 *wmmgym,z . pdoi« 

^^'i* g LfcHS«3IT'& ft . Z <T> J: 5 , ^7t 

[ 0 0 9 2 ] *WSfcJ:iitf, p Wifcttnflflfc 
*5WC, I nA 1 GaNlt A 1 G a N/1J; £3cSldg 
mttzffim.*?. I nGaNMtAl GeLNmtZ&mz 
mmLtzffimb-t&b. I nGaNiA 1 GaNIi, G 
a.NlZttLXZtl?1xKmjfaC0WX-$:±-f&<7)X' , £ 
<DJ:3=5:«Jffl§iik-rftk. S*£*MW-*£fc*««r* 
k=5rft. 4fc, 0. l/iml3lTOffS^aflSIWR*»* 

ZMf&~t-&tZtit>cofmi4m mizi n^A l 
SkGaNShOfg) CJ±, pM^i&^T'&fts?glJ£<7> 
A (Mg) »&VMinS^«!BrCft4W«K 

cov-ya^ (Si) pfflim&^nKim 

mttmz$>hmm&e>~?7*i"}j* (pD^ua^ 

(n«) ttMItM^RlE^fiuL. *-S-y? 

wtto&JMttaa > ? ? b ^j&tt ft £ fc a*rs ft . 
[0093] z<7)mz. <%com2mimmi l zmLxim 

it* 1 "?* ft. 
[00 94] 4fc. 2|s%BJi:J:ix(f. a>??vmft<n 

^mfcnmffizwamztojL-t&b. mmtcr>mmmm 

#tf*U ayffht&BLZZblzl&mt&ZbtfX'Z 

4. 4fc, mfii<o«iste!St>igjirtft. s&k. pit 

tt»^tfflR 0 JiJ L2&***&# $ ixft . 
[0095] § <^c. *^f:J:M. I TO«8fcSf 
fl4$-t*-ft&E«k LT--y*7i,*JH^*£fcfc:J:0. M 

#T*#ft. 

[00 96] ±ifc» £^J:o3:--y^/lWlk&Jik^ra 
£, ^y^7 i V4^(ia^*^^ft^'UTJiSri6ftft 

£kt±o. A<oifi»* smtffiih-rft £ fc * j -c# ft . 

[00 9 7] 4fc. *WflfeJ:*lHr, ITOSrJtHtLfc 

J: 0 . I TO«y- M6«£ffiT§-i2\ &MK»¥«flc 
Jf k <Dft «9UC & 35 fcia#^ ft £ k fe X' * ft . 
[0098] KULBiBLfc J: 5 t, *»!BfcJ:*Uf . 



# . MUttO* U >y h ti^T J> ft . 
[HI] *f&BjoSB 1 wHit^St:**S^*%3t 

[®2] *mwxtm=? cy$mm£cr>g®$:$?t y o 

-1-Ar-hX'hh. 

[033 #fra^«ft^fcf63te*^Pffll«fflHtf>* 
aWffi«rtt**"r^5 70T'£>ft . 

[04 ] *ftB*ro#u3K£*^nfimma« 

aWEWttfcfrt"^ 73t» ft . 

[05] ##MHtf>SS 2 <0HJ|<^!Bfc:3&»*»ft fBfcsSt^f 
8rffit»t £ frtUfcfcH'C* ft . 

[06] *«W<o»f3^)5B»^)»JBt:*»*»ft«3e*^ 

Br®«figsr m-rmsmx'b ft . 

[07] *%B^m4cOHM^®t* > * 1 ftfBfeS ; F<7) 

mmffifcz ittwbmx'b ft . 
[08] mfawtmzfozm^tLimvmtyj*- h 

O«it^*-r«lB&ilT®0T-*> ft . 

[»-f-<oiJiBB] 

1 t7r^ 

2 nIGaNi 

3 nlAlGaN3>??M 

4 nSGaNny?? hJl 

5 nSGaNif 

6 pSGaNS 

7 pSAlGaN^y^^M 

8 plInGaN3y?;H 

9 pIGaN^y?? hJf 

10 mi O^JS® 

1 1 W,2<7)&mm 

12 j'yy'Xf^ (W) Jf 

13 yn 7 71 

l 4 /\y—iJJ± (Hf)l 

i 5 r;u5-i7A ( a i ) m 

1 6 Jsy-^Jx (Hf)l 

17 i(Au)| 

1 8 f-^V (T i ) M 

19 f>/Af> (W) S 

20 4(Au)| 

22 ®mm 

101 ■9-7r^r«« 

102 nIGaNi 
106 pSGaN® 

1 1 3 ymm 

1 2 1 SBJ^ffi 

122 nfMVM 

123 iKyf^^-^H 
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[HI] [H2] 




20 A* 
.8 7* 

ft 

IS- A«- ■ 



CH3 ] 

[04] 




1 .2 
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(72)HHM * m f I 

«i^jiiii;iiJ*rfjJii^EBjtBr7#tf!ii m 
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